Effects of maternal dietary restriction during gestation and lactation, muscle, sex and age on various indices of skeletal muscle growth in the rat.
Induced impairment of growth rate and mature size in the rat was used to characterize and compare histological and biochemical indices of skeletal muscle hyperplastic and hypertrophic growth. Maternal nutritional restriction during gestation and lactation caused a 54% reduction in progeny body weight before realimentation was begun at weaning. A compensatory growth response was observed in restricted male progeny. Muscle fiber number in soleus and extensor digitorum longus (EDL) were not different between treatments, sexes or muscles after 12 wk of realimentation. Muscle nuclei per fiber transverse section was greater in soleus than EDL, but was unaffected by early nutritional restriction or sex. Capacity for protein synthesis (RNA:DNA ratio) and translational activity per ribosome (RNA:protein ratio) were not less in restricted progeny after realimentation. Therefore, it was concluded that phenotypic expression of genetic potential for cell size, but not cell number, is affected by prenatal and early postnatal nutritional restriction that causes permanent growth impairment in the rat. The significantly greater DNA concentration in the soleus, which is also reflected in nuclear counts, and markedly different pattern of growth exhibited by it, suggest that the soleus may be atypical compared with most hind limb muscles of the rat and may not be the best model for further study of the regulation of skeletal muscle growth.